Changes in collagen composition and cross-links in bone and skin of osteoporotic postmenopausal women treated with percutaneous estradiol implants.
To determine the effects of percutaneous estradiol (E2) implants on the collagen composition and maturity in the bone and skin of osteoporotic postmenopausal women. Sixteen postmenopausal women with low bone mineral density were treated for 1 year with 75-mg E2 implants. Iliac crest bone and skin biopsies were analyzed for collagen content and collagen cross-links before treatment and at 1 year. Dual energy x-ray absorptiometry of the lumbar spine and proximal femur was also performed before and after 1 year of therapy. The cortical bone showed a significant increase in the mature cross-links of both hydroxylysylpyridinoline (P < .01) and lysylpyridinoline (P < .01), with a significant reduction in the percentage of collagen (P < .001). The pattern was similar in trabecular bone, with lysylpyridinoline increasing significantly (P < .05). The skin exhibited a significant reduction in the immature cross-link hydroxylysinonorleucine (P < .01), but no significant change in the percentage of collagen content or the mature cross-link histidinohydroxylysinonorleucine. The median increases in bone density were 11.5% at the spine and 4.34% at the total hip. The median post-treatment serum E2 level was 639 pmol/L. Bone mineral density increased at all the sites measured in the spine and proximal hip. The quality of the collagen within the transiliac biopsies had matured in that the concentration of the mature collagen cross-links had increased. These findings support a reduction in the turnover of bone collagen following estrogen replacement therapy. More important, the formation of a more mature collagen fiber should help to reduce the risk of future bone fracture.